The chemical mutagen dimethyl sulphate induces homologous recombination of plasmid DNA by increasing the binding of RecA protein to duplex DNA.
The role of different DNA damages in the stimulation of homologous recombination was studied by using an in vivo plasmid recombination assay. Dimethyl sulphate (DMS) treatment of plasmid DNA induced a 20-50-fold increase in the frequency of recombinational events. DMS treatment also stimulated RecA protein binding to double-stranded DNA. In contrast, plasmid DNA containing uracil, which, like DMS, is also subject to repair, was less effective in stimulation of recombination. The ability of purified RecA protein to bind DMS-treated or uracil-containing DNA was tested by measuring its ATPase activity. The result indicates that DMS treatment, but not uracil incorporation, stimulates RecA protein binding to DNA. We conclude, that the main reason (or the first step) for stimulation of recombination by mutagens is activation of RecA binding to damaged DNA.